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Fungicidal control of Phoma blackstem disease in medic 
Aim: 
Locality: 
Officers: 
To test the effectiveness of various fungicide sprays for control 
of blackstem disease (causal fungus Phoma medicaginis) on medics. 
Weymss Estate, Gnowangerup 
M.J. Barbetti, c. Thorn, N. Peterson 
Treatments: 1. Nil treatment control 
Benlate 50W @ 300 g ai/ha 
Impact 250 EC @ 300 g ai/ha 
Spin 50W @ 300 g ai/ha 
Methods: 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Tecto Flowable 40 @ 300 g ai/ha 
Tilt 250 EC @ 300 g ai/ha 
Bayleton 150 EC @ 300 g ai/ha 
Benlate 50W @ 500 g ai/ha 
Trial area was an established~· polymorpha cv Serena pasture. First spray 
was applied on August 20. Fine for 24 hours after spraying. Plants 2-3" high 
with some disease on a few older leaves and on an occasional stem. Trial 
fenced and closed-up after first spraying. Second spray applied on September 
17. Some light rain 3 hours after spraying. Plants 6" high, flowering and 
with 1 to 6 burrs per plant. Sprays were applied at 250 kPa in 200 l/ha of 
water. 
Assessments: 
Trials was assessed on September 17 on a 0-10 scale (where O =plants healthy 
and 10 = stand completely collapsing from disease) for the level of blackstem 
symptoms on both the lower and upper stems. On October 15 a further single 
overall rating for blackstem severity was made. By September 17 some early 
produced pods were already showing blackstem lesions. 
Results and Comments: 
Results are shown in Table 1. 
By four weeks after the first spray (September 17) all fungicide treatments 
except for Tilt had significantly less Phoma blackstem disease on the stem 
base area compared to the nil treatment. By October 15 all treatments had 
significantly less Phoma blackstem disease compared to the nil treatment. All 
fungicide treatments except Tecto reduced the % burrs with disease symptoms. 
Impact, Spin, and the highest rate of Benlate resulted in the least diseased 
burrs. 
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Table 1. Effect of various fµngicide sprays on blackstem disease severity and 
the percentage burrs showing blackstem symptoms 
Fungicide and rate Blackstem disease severity (0-10 scale) % burrs with 
(g ai/ha) Sept 17 Sept 17 Oct lS black stem 
(stem base) (upper stems) (Overall) symptoms 
Nil treatment control 3.00 l.S 4.1 S.80 
Benlate SOW @ 300 LOO 0 1.17 3.2S 
Impact 2SO EC @ 300 l.2S 0 0.82 0.60 
Spin SOW @ 300 l.2S 0 0.22 1.03 
Tecto Flowable 40 @ 300 1. 7S 0.2S 0.8S 4. 77 
Tilt 2SO EC @ 300 2.2S o.2s 0.40 2.72 
Bayleton lSO EC @ 300 0.7S o.2s O.S7 2.3S 
Benlate SOW @ SOO 0.7S 0 0.32 0.8S 
Significance o.os Not 0.001 0.001 
L.S.D. p < o.os 1.47 analysed 0.81 2.21 
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Medic cultivar susceptibility to Phoma blackstem disease 
Aim: To screen pasture legumes (particularly medics) for 
susceptibility to Phoma blackstem disease (causal fungus Phoma 
medicaginis) and to any other diseases that develop. 
Locality: Weymss Estate, Gnowangerup 
Officers: M.J. Barbetti, c. Thorn, N. Peterson 
Treatments: In 1985 total of 119 pasture species lines were sown viz 
77 lines of Medica~o spp. 
40 lines of Trifolium spp. 
2 lines of Pisum sp. 
Trial was sown on June 4 adjacent to Phoma infected medic stubble. Plots 
consisted of 1 m rows each sown with 100 seeds. There were four 
replications. Rows were 0.5 m apart sideways and 1 m apart endways. Rows 
were spray inoculated with ~· medicaginis spores on August 8 @ 3.6 ml/m row of 
200,000 spores per ml and on September 4 @ 2.0 ml/m row of 100,000 spores per 
ml. On September 4 and 10 all rows were inoculated with one handful of Phoma 
infected medic placed in the centre of each row. As many rows as possible 
were maintained for a second season of testing in 1986. Rows were hand weeded 
and inter-row areas were cleaned up with Sprayseed as required. Rows were not 
inoculated in 1986 as the disease carried over naturally in the medic lines 
from the previous season. 
Assessments: 
In 1985, all rows were assessed for stand density on a 0-5 scale on July 9 and 
August 8, for Phoma blackstem disease severity on a 0-10 scale (where 10 = row 
completly collapsing from disease) on October 3 and 17. Rows were also 
assessed for severity of Stagonospora leaf spot (Stagonospora meliloti) on a 
0-10 scale (where 10 - 100% of leaves with lesions) on October 17. 
In 1986 all surviving Medicago spp. rows were assessed on a 0-10 scale for 
blackstem disease severity on October 15. 
Results and Comments 
Results are shown in Table 2. 
In 1985 no Phoma blackstem disease occurred on any Trifolium species. 
Signficant differences in susceptibility occurred both between the different 
Medicago species and within any particular Medicago species. Lines 
~· polymorpha 4986~01 and 4991, ~· brevispina 4954, ~· truncatula LIB 
1493.3/4, ~· murex CD 3172, and~· tornata cv. Swani were the most susceptible 
in this first season while many lines appeared to have a good degree of 
disease resistance. 
In 1986 there were again significant differences in susceptibility occurring 
both between the different Medicago species and within any particular Medicago 
species. In this second season more lines showed a greater degree of 
susceptibility to Phoma blackstem disease. While there was a significant 
positive correlation between the results for the two seasons (r = 0.423; 
n = 59; P < 0.001) the relationship only accounted for 18% of the 
variability. 
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Table 2. Severity of Phoma blackstem and Stagonospora leaf spot diseases on 
Medica90 spp. lines 
I Medicago spp. Blackstem severity Stagonospora Blacks.tern severity (0-10 scale) severity (0-10 scale) 
(0-10 scale) 
I 198S 198S 1986 Oct. Oct. Oct. Oct. 
3 17 17 lS 
I M. Eolymoq~ha Circle Valley 0.7S 2.00 0 3.87 cv. 
cv. Serena 1.02 2.72 3.80 4.20 
I 3107 l.SO 2.7S 0 3.32 3146 2.00 3.2S 0 2.87 
3293.01 o.7s 3.SO 0 0.97 
I 4960 l.SO 2.7S 0 l.97tt 4963 l.SO 2.7S 0 1. 97t 
4967 2.00 3.2S 0 2.S3 
I 
4970 l.2S 3.2S 0 2.00 
4980 l.2S 3.00 0 2.87 
4 986. 01 l.SO 4.02 0.12 S.34 
4986.02 2.2s 3.2S 0 3.18 
I 4991 2.7S 6.7S 0 6.20 S344 1.00 L 7S a.so o.2s 
M. truncatula cv. Akoar l.SO LOO s.2s 3.87 
I cv. Borung LOO LOO 0 3.00 cv. Cyfield 0.7S a.so 2.so 2.82 
cv. Cyprus L 70 2.68 0.12 3.SOtt 
I 
cv. Ghor L 7S 3.00 0.7S 4.18 
cv. Hannaford 0.2S o.7s 4.SO l.10tt 
cv. Jemalong l.2S 2.00 0 2.2s 
cv. Paraggio a.so a.so l.2S L 7S 
I 32SS 0.63 L63 S.08 2.00 3S8S LSO 2.7S 0 7.S3 
3 703 Ll2 2.00 3.2S 0.82 
I Sl08 LOO 0.29 4.S8 3.00 M. soleirolii S294 LSO 3.SO 0 7.2S M. EolymorEha 
I 
vul9ar is 2S87 0.63 3.2S o.2s 0.7S 
M. rota ta 
elei 43Sl t 
M. brevisEina 2617 L02 L 7S a.so 7.46tt 
I 49S4 2.so s.oo 0 LSO M. littoralis x 
M. truncatula LIB1493.3/4 2.7S 6.00 0 
I 
M. falcata x 
M. sativa cv. Cancreep 
M. ri9idula 0223 
M. murex CD 64.2.2 1.00 LOO 2.so 0 
I CD 64.4.l 1. 2S 3.2S LOO 0 CD 64.11.1 LOO LSO 4.00 a.so 
CD 133.2 a.so L2S l.2S 0 
I CD 134.2 0.98 L2S 0.7S 0.18 CD 1S7.4 LOO 1.00 LSO 0 
CD 146.l l.SO 2.00 0 0 
I 
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Table 2 continued ••• I 
Medicago spp. Blackstem severity Stagonospora Blackstem severity 
I (0-10 scale) severity (0-10 scale) (0-10 scale) 
1985 1985 1986 
Oct. Oct. Oct. Oct. I 3 17 17 15 
CD 33.l 1.00 1.00 2.00 0 I 
3172 3.98 6.54 0.31 l. lOtt 
5320 1.00 1. 75 1.00 o.25 
I SAD 6547 1.25 0.50 0 0.20 M. tornata cv. Murry land 0.50 0.50 0 5.75 
cv. Swani 1. 75 4.50 7.25 7.97 
cv. Tornafield 0.50 1.50 2.75 1.03 I LIB 1484.l o.75 3.50 5.25 5.75 
3665 
5318 
I M. ru9osa cv. Paragosa 0 0 0 0 
cv. Paraponto 0 0 0 0 
cv. Sapo 0.25 0 0 0 
5307 1.00 3.75 0.25 2.96tt I M. littoralis cv. Harbinger 1.25 1.50 0 0.82 
3827 
3829 I 3835 
M. blancheana 3217 0. 3 2 0.02 0.07 0 tt 
M. laciniata 4804 I cv. Sabratha 2.01 3.06 8.80 2. 9 6tt 4807 0 .3 2 2.17 0.20 
M. intertexta 3286 
3894 0.98 1.62 0.09 0 I M. minima South Perth line 
3589.03 
3607 I 5337 
4339.01 
M. scutellata South Perth line 0.25 0.50 0 0.64 
I cv. Sair 0.75 0.50 0 0.49 3188 
3322 
M. obicularis 3688 1.50 2.00 0 I M. corona ta 3203 
M. arabica Ka tanning line 0 0 0 0.75 
Significance *** *** *** *** I 
S.E.D. o. 496 0.790 0.991 1.222 
L.S.D. P < 0.05 0.98 1.56 1.96 2.22 
I 
t Row failed to survive. 
tt Only a single replication had survived into the second season. I 
I 
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85 KA 57/4898 EX 
Role of Phoma seed infection in medic 
Aim: To investigate the role of Phoma medicaginis seed infection in 
the spread of blackstem disease of medics. To test the efficacy 
of benomyl for control of R· medicaginis seed infection. 
Locality: Weymss Estate, Gnowangerup 
Officers: M.J. Barbetti, c. Thorn, N. Peterson 
Treatments: 
1. M. truncatula cv. Jemalong with (2.5 + 1.5% infection t) and alcohol 
seed treatment. 
2. M. truncatula cv. Cyprus with (5.0 + 1.5% infection) and no seed treatment. 
3. M. truncatula cv. Cyprus with (5.0 + 1.5% infection) and 0.1% benomyl seed 
treatment. 
4. M. truncatula cv. Cyprus with (5.0 + 1.5% infection) and 0.5%.benomyl seed 
treatment. 
5. M. EOli:morEha cv. Serena with (21. 9 + 5.3% infection) and no seed 
treatment. 
6. M. f20li:mor:eha cv. Serena with (21. 9 + 5.3% infection) and 0.1% benomyl 
seed treatment. 
7. M. polymoq~ha cv. Serena with (21. 9 + 5.3% infection) and o.5% benomyl 
seed treatment. 
t The first figure is for per cent seed infected with Phoma medicaginis 
isolates not culturally typical of those associated with.this disease on 
medics. The second figure is for per cent seed infected with Phoma 
medicaginis isolates culturally typical of those associated with this 
disease on medics. 
Seed was sown at 8.75 kg per ha. Plots were 2 m x 2 m with a 2 m bare buffer 
separating all plots. Treatments were replicated 6 times. Trial, sown on 
June 5 1985, was on an area previously unused for medic cultivation. Trial 
was maintained through a second season after sowing to further monitor disease 
progress. Bare buffers were maintained by use of Spray Seed. 
Assessments: 
Plots were inspected for the presence of any Phoma blackstem disease in 1985 
on July 9, August 8, September 3, 10, 19 and October 3 and 17, and in 1986 on 
June 17, July 17, August 21, September 17 and October 16. 
Results and comments: 
Results are shown in Table 3. 
In 1985 there was no Phoma blackstem disease until the September 10, 1985 
assessment. While the trial did demonstrate the ability of ~· medicaginis 
seed infection to cause disease there was no relationship between the level of 
seed infection and subsequent disease levels occuring in the first season 
after sowing. 
-7-
In 1986 Phoma blackstem disease developed much earlier and by mid-July all 
~· truncatula plots showed leaf infection. From then onwards Phoma blackstem 
disease became well established and was particularly severe in the ~· 
truncatula cv. Cyprus plots. However it took nearly two full seasons for 
Phoma blackstem disease to develop in the much less susceptible ~· polymorpha 
cv. Serena. 
Table 3. Development of Phoma blackstem disease following the sowing of 
seed lines infected with Phoma medicaginis 
Mean number leaves with 
Phoma lesions 
1985 Sept. 10 Sept. 19 Oct. 3 Oct. 
M. truncatula cv. Jemalong @ (2.5 + 1.5%) 
with alcohol seed treatment 0 0 0 0 
M. truncatula cv. Cyprus @ (5.0 + 1. 5%) 
with no seed treatment 0.2 0.3 0.3 5.8 
M. truncatula cv. Cyprus @ (5.0 + 1.5%) 
with 0.1% benomyl 0 0 0 0 
M. truncatula cv. Cyprus @ (5.0 + 1.5%) 
with 0.5% benomyl 0 0 0 -1. 0 
M. polymoq;~ha cv. Serena @ ( 21. 9 + 5. 3%) 
with no seed treatment 0 0 0 0 
M. polymor12ha cv. Serena @ (21.9 + 5.3%) 
with 0.1% benomyl 0 0 0 0 
M. polymor12ha cv. Serena @ (21.9 + 5.3%) 
with 0.5% benomyl 0 0 0 0 
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Mean no. % leaves % petioles Disease Disease % burrs 
I 
leaves with with score score lesioned 
1986 with Phom a Phom a (0-10) (0-10) 
Phoma lesions lesions 
lesions 
I June 17 July 17 Aug. 21 Sept. 17 Sept. 17 Oct. 15 
I M. 
truncatula cv. 0 1.7 0.4 2.5 0.7 1.0 1.8 
Jemalong @ 
(2.5 + 1.5%) with 
I 
alcohol seed 
treatment 
M. truncatula cv. 1. 7 10.3 3.1 52.5 5.8 6.0 13.8 
I Cyprus @ (5.0 + 1.5%) with 
no seed treatment 
I M. truncatula cv. 0 5.0 1.3 49.4 5.5 5.5 10.1 Cyprus @ 
(5.0 + 1.5%) with 
I 0.1% benomyl 
M. truncatula cv. 0 3.3 2.1 54.7 5.8 6.5 16.9 
I Cyprus @ ( 5. 0 + 1. 5%) with 
0.5% benomyl 
I .!:! • ;eol:i:::mor:eha cv. 0 0 0 0.1 0.2 0.2 0.6 Serena @ 
(21.9 + 5.3%) with 
I no seed treatment 
.!:!· polymor:eha cv. 0 0 0 0 0 o.5 1.0 
I 
Serena @ 
(21.9 + 5.3%) with 
0.1% benomyl 
I .!:! • polymor.eha cv. 0 0 0 0 0 o.3 1.8 Serena @ 
(21.9 + 5.3%) with 
I 0.5% benomyl 
I Significance NA NS 0.05 0.001 0.001 0.001 0.05 L.S.D. P < 0.05 2.22 29.42 2.84 2.66 10.84 
I 
I 
I 
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Effect of soil pasteurization on damage caused by six fungal root pathogens 
Aim: 
Locality: 
To expose subterranean clover to two levels of inoculum of millet 
seed colonized by Fusarium avenaceum, Fusarium oxysporum, Phoma 
medicaginis, Phytophthora clandestina, Pythium irregulare, or 
Rhizoctonia solani within pastuerized and unpasteurized field 
soil from sites with (root rot site) and without (virgin site) a 
history of subterranean clover root rot at Augusta with the aim 
of establishing their pathogenicity in the presence of other soil 
organisms including resident pathogens. 
Phytotron growth room, South Perth. 
Treatments and Methods 
Fungal inocula treatments used are listed in Table 4. The inoculum was mixed 
with either pasteurized (70°C for 60 min.) or unpasteurized Augusta field soil 
that had a history of severe root rot or with a similar soil from a virgin 
bush area about 1 km away. Soils were sampled dry in February by taking 
samples 15 x 50 cm to 8 cm depth at 10 m spacings in the two areas. Soils 
were mixed and sieved (4 mm) to remove large plant debris before use. Soil pH 
values were 4.7/5.4 and 4.8/5.9 (1:5 O:lM Ca c12/1:5 H20) for the root rot 
and virgin soils respectively. There were 10 replicate pots per treatment and 
pots were watered daily and maintained at 17/11°C. 
Four weeks after sowing the surviving seedlings were counted, removed and 
scored for tap and lateral root rot severity, and total plant dry weights 
recorded. Root isolations were made from all treatments. 
Results and Comments: 
Results are shown in Tables 4, 5, 6, 7 and 8. 
Introduction of !'...· avenaceum (2.5% w/w), E· clandestina (0.5 and 2.5%), E· 
irregulare (0.5 and 2.5%), or _g. solani (0.2 and 1.0%) increased damage to tap 
and lateral roots of subterranean clover in pasteurized and unpasteurized root 
rot and virgin soils. All fungi tested, with the exception of R· medicaginis 
(2.0 and 10.0%) or E· medicaginis (2.0 and 10.0%) and!'...· oxysporum (0.5 and 
2.5%), caused reduction of seedling survival in pasteurized root rot and 
virgin soils respectively. When the soil was unpasteurized, all fungi except 
f· oxysporum (2.5%) and R· medicaginis (2.0 and 10.0%) in virgin soil, but 
only E· irregulare (2.5%) or g. solani (0.2 and 1.0%) in root rot soil, 
reduced seedling survival. In unpasteurized soils plant dry weight was 
reduced by E· clandestina (2.5%)~ E· irregulare (0.5 and 2.5%) or g. solani 
(0.2 and 1.0%) in root rot and virgin soils, but f· oxysporum (0.5%) reduced 
plant size only in the root rot soil. Within pasteurized soil all fungi, with 
the exception of E· medicaginis (2.0 and 10.0%) in virgin soil and F. 
avenaceum (2.5%), E· irregulare (0.5 and 2.5), or R. solani (0.2%) in root rot 
soil, caused reduction in plant size. 
E· clandestina, E· irregulare or R· solani in particular, and to a lesser 
extent E· avenaceum, are capable of causing serious damage to subterranean 
clover in natural soil. The results of this study suggest that the 
subterranean clover root rot problem in Western Australia differs from that in 
. eastern Australia, where, on heavier soils only P. clandestina is claimed to 
be capable of causing serious damage in natural soil. In Western Australia it 
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appears that at least four fungi have some role in root rot of subterranean 
clover. That a number of fungi can be involved in root rot of subterranean 
clover in Western Australia is also supported by previous work on fungal 
com~lexes, investigations with fungicide drenches and cultivar susceptibility 
to these fungi. This may at least partly explain the difference in root rot 
symptoms produced by the individual test fungi in pasteurized soils, which are 
often specific in relation to colouration, position, extent, and type of 
tissue damaged, as contrasted with the more generalised root rot symptoms 
produced by these same fungi in unpasteurized soils. A range of different 
fungi is normally associated with diseased subterranean clover roots, and no 
one fungus has been able to reproduce the range of different field disease 
symptoms observed in different locations. 
'l'able 4. Effect on tap root rot disease index of adding inoculum of six 
subterranean clover root pathogens to pasteurized or unpasteurized 
Augusta root rot or virgin soils 
Tap root rot disease index 
Inoculum and rate 
(% w/w) Root rot soil 
Pasteurized Unpasteurized 
Virgin soil 
Pasteurized Unpasteurized 
Control 10.1 49.9 8.5 14.2 
Sterile millet 0.5 13.3 78.5 10.6 46.0 
Sterile millet 2. 5 35.5 96.2 20.2 76.9 
Fusarium avenaceum 0.5 96.4 56.3 82.6 64.9 
Fusarium avenaceum 2.5 83.1 72.3 96.5 79.0 
Fusarium ox~sEorum 0.5 17.0 41.l 9.6 29.4 
Fusarium oxysporum 2.5 31. 8 55.8 14.5 26.7 
Phoma medicaginis 2.0 22.5 61.2 23.0 45.l 
Phoma medicaginis 10.0 ~26.4 60.2 27.2 65.4 
PhytoEhthora clandestina 0.5 60.9 83.5 84.0 70.2 
Phytophthora clandestina 2.5 93.2 96.4 96.2 93.9 
Pythium irregulare 0.5 72.1 71.6 74.5 63.8 
Pythium irregulare 2.5 87.9 65.2 98.8 39.2 
Rhizoctonia solani 0.2 100 100 91.8 100 
Rhizoctonia solani 1.0 97.6 95.8 79.8 63.1 
Means 56.7 72.4 54.5 58.6 
Significance of means p < 0.001 
L.S.D. p < 0.05 (means) 3.53 
Significance of treatments combined p < 0.001 
L.B.D. p < 0.05 (treatments combined) 13.10 
-11-
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Table 5. Effect on lateral root rot disease index of adding inoculum of six 
subterranean clover root pathogens to pasteurized or unpasteurized 
Augusta root rot or virgin soils 
Inoculum and rate 
(% w/w) 
Control 
Sterile millet Q.5 
Sterile millet 2.5 
Fusarium avenaceum 0.5 
Fusarium avenaceum 2.5 
Fusarium oxysEorum 0.5 
Fusarium oxys~rum 2.5 
Phoma medica9inis 2.0 
Phoma medicaginis 10.0 
PhytoEhthora clandestina 
Phytophthora clandestina 
EYthium irre9ulare 0.5 
Pythium irregulare 2.5 
Rhizoctonia solani 0.2 
Rhizoctonia solani 1.0 
Means 
Significance of means 
L.S.D. p < 0.05 (means) 
Lateral root rot disease index 
Root rot soil Virgin soil 
Pasteurized Unpasteurized Pasteurized Unpasteurized 
9.4 15.0 10.7 11. 7 
15.2 31.2 18.2 58.3 
39.8 28.7 35.7 65.6 
93. 8 21. 9 80.3 62.0 
so. 5 36.0 95.1 74.5 
11.9 23.2 20. 3 38.5 
17.3 26.2 32.5 47.3 
22.5 37.8 35.9 58.6 
33.6 50.5 32.3 67.8 
0.5 71.l 39.4 75.3 77. 7 
2.5 91.5 39.4 88.3 81.6 
78.4 32.9 86.7 81.5 
90. 0 34.2 98.3 40.0 
87.5 89.l 98.9 100 
89.9 39.4 41.0 51. 7 
55.5 36.3 56.6 61. 4 
p < 0.001 
4.24 
Significance of treatments combined p < 0.001 
L.S.D. p < 0.05 (treatments combined) 13.00 
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Table 6. Effect on subterranean clover seedling survival of adding inoculum 
of six subterranean clover root pathogens to pasteurized or 
unpasteurized Augusta root rot or virgin soils 
Inoculum and rate 
(% w/w) 
Control 
Sterile millet o.5 
Sterile millet 2.5 
Fusarium avenaceum 0.5 
Fusarium avenaceum 2.5 
Fusarium oxysporum 0.5 
Fusarium oxysporum 2.5 
Phoma medica9inis 2.0 
Phoma medicaginis 10.0 
Phytophthora clandestina 
Phytophthora clandestina 
Pythium irre9ulare 0.5 
P~thium irre~ulare 2.5 
Rhizoctonia solani 0.2 
Rhizoctonia solani 1.0 
Means 
Significance of means 
L.S.D. p < 0.05 (means) 
No. surviving plantst 
Root rot soil Virgin soil 
Pasteurized Unpasteurized Pasteurized Unpasteurized 
10. 6 3.4 11. 7 10.3 
9.4 3.8 11.9 8.0 
11. 7 0.9 13.0 4.3 
5.6 4.9 8.0 8.1 
5.1 3.5 5.5 6.9 
8.o 4.2 12.2 7.8 
8.4 3.2 11.l 9.5 
10.7 5.3 11.5 9.6 
10.6 4.3 11.3 10.3 
0.5 8.3 4.1 9.2 8.2 
2.5 7.7 2.1 8.1 4.2 
0.4 2.5 1.3 0.5 
0.8 0.5 0.3 0.1 
0.5 0.6 0.1 0.6 
1.0 0 0.2 0.3 
6.6 2.9 7.7 5.9 
p < 0.001 
0.59 
Significance of treatments combined p < 0.001 
L.S.D. p < o. 0 5 (treatments combined) 1.89 
t Out of 20 seeds sown 
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Table 7. Effect on dry weight per plant of adding inoculum of six 
subterranean clover root pathogens to pasteurized or unpasteurized 
Augusta root rot or virgin soils 
Dry weight per plant (mg) 
Inoculum and rate 
(% w/w) Root rot soil Virgin soil 
Pasteurized Unpasteurized Pasteurized Unpasteurized 
Control 22.1 17.2 22.1 14.7 
Sterile millet 0.5 23.8 13.8 21. 7 14.9 
Sterile millet 2.5 24.5 15.8 18.6 10.8 
Fusarium avenaceum 0.5 20.3 16.0 14.8 14.6 
Fusarium avenaceum 2.5 17.5 16.l 11. 7 16.l 
Fusarium oxysporum 0.5 28.8 13. 0 18.8 15.0 
Fusarium oxysporum 2.5 24.7 19.5 18.4 15.l 
Phoma medica9inis 2.0 27. 2 15.1 22.l 14.3 
Phoma medicaginis 10.0 22.6 18.7 23.5 13.5 
Phytophthora clandestina 0.5 24.6 18.3 12. 7 12.8 
Phytophthora clandestina 2.5 21.3 11.2 10.8 7.5 
P~thium irre9ulare 0.5 19.4 11.4 11.4 11. 3 
Pythium irregulare 2.5 17.2 14.8 15.9 11.9 
Rhizoctonia solani 0.2 12.9 5.3 6.7 1.4 
Rhizoctonia solani 1.0 25.2 12.2 10.l 7.4 
Means 22.1 14.6 16.0 12.l 
S ign if icance of means p < 0.001 
L.S.D. p < 0.05 (means) 1.51 
Significance of treatments combined p < 0.001 
L.S.D. p < 0.05 (treatments combined) 2.20 
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I Table 8. Fungi isolated from the control, 0.5% and 2.5% sterile millet treatments in pasteurized OF unpasteurized Augusta root rot or virgin soils 
I Fungal incidence (max = 10) 
Pasteurized Unpasteurized 
I 
Control Sterile Sterile Control Sterile Sterile 
I millet millet 
millet millet 
0.5% 2.5% 0.5% 2.5% 
I A: root rot soil 
Isolations on water agar 
11 F. avenaceum 0 2 0 0 0 0 F. ox::i::s:eorum 9 2 0 10 7 3 
P. medicasinis 0 0 0 0 1 0 
P. irre9ulare 0 0 0 2 3 2 
I Mortierella sp. 0 0 0 3 1 1 Mucor sp 0 6 3 0 3 7 
Tr ichoderma sp 1 2 8 0 1 0 
I Isolations on 3P medium 
P. irregulare 0 0 0 10 10 10 
I Isolations on sterile water 
P. clandestina 0 0 0 1 2 1 
I 
A. euteiches 0 0 0 4 5 4 
B: Virgin soil 
I Isolations on water agar F. avenaceum 5 1 1 2 0 0 
F. ox::i::s:eorum 5 8 5 3 6 5 
I P. medicaginis 1 1 2 0 0 0 P. irre9ulare 0 0 0 0 7 4 Mortierella ap. 0 1 3 0 0 0 
Mucor sp. 4 3 1 0 2 2 
I Trichoderma sp. 0 0 0 2 1 4 
Isolations on 3P medium 
I P. irregulare 0 0 0 2 10 10 
Isolations on sterile water 
I 
P. clandestina 0 0 0 0 0 0 
A. euteiches 0 0 0 0 0 0 
I 
I 
I 
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86 PE 54 
Susceptibility of 18 sub-clover cultivars to isolates of the clover scorch 
fungus, Kabatiella caulivora 
Aim: To compare the response of 18 sub-clover cultivars to Kabatiella 
caulivora isolates, particularly isolates taken from a cv. 
Karridale stand that had collapsed from clover scorch. 
Locality: Phytotron growth room, South Perth. 
I 
I 
I 
I 
Treatments: I 
Cultivars Isolates 
Midland B C4520 
Nangeela C4524 
Mount Barker C4530 
Karridale C4533 
Tree ton C4538 
Yarloop C4542 
Seaton Park C4545 
Woogenellup WA1482 
Dinninup 
Dalkeith 
Northam 
Esperance 
Daliak 
Trikkala 
Ju nee 
Larisa 
Meteor a 
Green Range 
Results and Comments 
Isolate source Spore concentrations/ml 
Karridale 
Karridale 
Karridale 
Karridale 
Woogenellup 
Woogenellup 
3.3 x 106 
3.3 x 106 
3.3 x 106 
3.3 x 106 
0.5 x 106 
1. 2 x 106 
Woogenellup 
Yarloop 
17°C day, 12°C night 
0.6 
3.3 
Plants inoculated approximately 
3 weeks after sowing. 
96 hr poly bag incubation after 
inoculation. 
2 replications. 
x 106 
x 106 
Results showing the percentage petioles infected in the 18 cultivars 13 days 
after inoculation with the above 8 isolates are shown in Tables 9 and 10. As 
in earlier investigations Karridale again proved susceptible under the test 
conditions used. Cultivars Daliak, Esperance, Green Range, and Junee showed 
their expected high level of resistance. Of interest was that some different 
cultivars appeared to be responding differently towards different isolates. 
The low disease severity of cv. Yarloop may have been a consequence of its 
particularly slow germination and growth as it appears that very young plants 
are less susceptible than slightly older plants. 
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Table 9. Percent petioles infected for 18 subterranean clover cultivars 
inoculated with 4 Kabatiella isolates taken from cv. Karridale plants 
Cultivar 
Midland B 
Nangeela 
Mount Barker 
Karridale 
Tree ton 
Yarloop 
Seaton Park 
Woogenellup 
Dinninup 
Dalkeith 
Northam 
Esperance 
Daliak 
Trikkala 
Ju nee 
Larisa 
Meteor a 
Green Range 
Percent Petioles Infected 
Karridale isolate and concentration 
C4520 C4524 C4530 C4533 
3 • 3 x 1 06 3 • 3 x 1 06 3 • 3 x 1 06 3 • 3 x 1 06 
15.0 30. 8 31. 7 21. 7 
6 2. 5 30.3 45.8 41. 7 
37.8 51.3 23.1 36.0 
28.6 43.3 31.8 70.0 
53.4 33.6 41. 3 7.7 
22.2 11.8 0 14. 3 
61.4 40. 7 40.0 20.2 
35.2 46.4 34.4 34.3 
75.5 31. 8 44.6 53.6 
38.0 19.2 15.4 26.1 
24.4 28. 4 50.0 22.8 
0 0 0 0 
7. l· 0 0 2.6 
23.0 23.1 22.2 15.0 
0 3.4 0 4.1 
59. 4 33.1 37.4 72.l 
29.8 22.5 29.4 14.9 
0 0 0 0 
Mean of 
all isolates 
24.8 
45.l 
37.1 
43.4 
34.0 
12.1 
40.6 
37.6 
51. 4 
24.7 
31.4 
0 
2.5 
20.8 
1.9 
50.5 
24.4 
0 
Significance S.E.D. LSD p < 0.05 Significance *** 
Cultivars P < 0.001 SED 7.10 
Isolates P < 0.05 LSD p < 0.05 
Cultivars x Isolates P < 0.01 12.19 24.18 14. 06 
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Table 10. Percent petioles infected for 18 subterranean clover cultivars 
inoculated with 4 Kabatiella isolates taken from cultivars normally 
highly susceptible to Kabatiella (3 from Woogenellup and 1 from 
Yarloop) 
Percent Petioles Infected 
Non Karridale isolate and concentration 
C4538 C4542 C4545 WA1482 Mean of 
Cultivar o. 5 x 106 1. 2 x 106 0. 6 x 106 3. 3 x 106 all isolates 
Midland B 26.4 13.3 5.0 10.0 13.7 
Nangeela 12. 5 16. 6 12. 5 30.0 17.9 
Mount Barker 76.6 19.5 5.9 4.1 19.8 
Karridale 23.2 53.3 13.3 10.0 25.0 
Treeton 25.4 13. 6 22.2 0 15.3 
Yarloop 11.5 0 0 6.2 4.5 
Seaton Park 16.6 50.8 27. 3 15.0 27.4 
Woogenellup 32.0 8.3 26.4 35.5 25.6 
Dinninup 31. 0 12.2 12.5 10.7 16.6 
Dalkeith 16.7 15.l 6.9 3.5 10.6 
Northam 16.5 6.3 3.3 3.1 7.3 
Esperance 0 0 0 0 0 
Daliak 0 0 0 0 0 
Trikkala 25.8 12.5 5.9 2.5 11. 7 
Ju nee 0 3.3 0 0 0.8 
Larisa 46. 7 51.4 29.7 14.5 35.6 
Meteor a 3 2. 4 19.3 6.2 3.1 15.3 
Green Range 0 3.3 0 0 0.8 
Significance S.E.D. LSD p < 0.05 Significance *** 
Cultivars p < 0.001 SEO 6.35 
Isolates p < 0.001 LSD p < 0.05 
Cultivars x Isolates p < 0.001 10.75 21.50 12. 57 
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86 PE 55 
Effect of plant age or growth stage of subterranean clover on susceptibility 
to infection by the clover scorch fungus, Kabatiella caulivora 
Aim: 
Locality: 
To determine the effect of plant age or growth stage of four 
subterranean clover cultivars on susceptibility to infection by 
Kabatiella caulivora isolated from a cv. Karridale stand that had 
collapsed from clover scorch. 
Phytotron growth room, South Perth. 
Treatments and Methods 
Cultivars Green Range, Karridale, Mount Barker, and Woogenellup at the 
ages/growth stages listed in Table 11. Plants were sprayed with a Kabatiella 
suspension of 3.6 x 106 spores per ml and plants kept under polybags for 4 
days after inoculation. There were 4 replications and the trial was conducted 
at 15°C day and 10°C night. 
Results and Comments 
Results are shown in Table 11. 
Very severe disease was produced in Karridale and woogenellup, less severe 
disease in Mount Barker and little disease in Green Range. All plant ages of 
the three susceptible cultivars were readily infected but in the 12/6 planted 
pots disease severity was lower compared to both some of the more advanced and 
less advanced plants. This effect was most pronounced in woogenellup. Under 
the particular conditions of this experiment Karridale was highly susceptible 
at all growth stages tested and the collapse of this cultivar in the field 
does not appear to be due to a particular growth stage where the cultivar 
becomes super-susceptible to Kabatiella. 
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Table 11. Effect of plant age/plant growth stage on susceptibility of four 
subterranean clover cultivars to the clover scorch fungus, 
Kabatiella caulivora 
Cul ti var 
Green Range 
Karridale 
Mount Barker 
:voogenellup 
Sowing 
date 
13/8 
15/7 
12/6 
20/5 
23/4 
27/3 
10/3 
17/2 
13/8 
15/7 
12/6 
20/5 
23/4 
27/3 
10/3 
17/2 
13/8 
15/7 
12/6 
20/5 
23/4 
27/3 
10/3 
17/2 
13/8 
15/7 
12/6 
20/5 
23/4 
27/3 
10/3 
17/2 
Growth stage at 9 days 
after inoculation 
Mean disease score (0-10 scale)t 
Day 14tt Day 15 Day 17 
First trifoliate leaf 
unfolding 
Prior to initiation 
Initiated-4 leaves to 
flowering 
1.0 
0.2 
0 
Initiated-3 leaves to 0 
flowering 
Initiated-2 leaves to 0.5 
flowering 
Flowering 0.7 
Flowering + few burrs 1.0 
Flowering + plenty burrs 0.2 
First trifoliate leaf 7.0 
unfolding 
Prior to initiation 8.5 
Initiated-4 leaves to 7.0 
flowering 
Initiated-3 leaves to 8.2 
flowering 
Just beginning to show 7.2 
flowering 
Flowering 7.5 
Flowering 9.0 
Flowering + few burrs 8.5 
First trifoliate leaf 4.7 
unfolding 
Prior to initiation 
Beginning of initiation 
Beginning of initiation 
Initiated-4 leaves to 
flowering 
Initiated-3 leaves to 
flowering 
Initiated-2 leaves to 
flowering 
Initiated-1 leaf to 
flowering 
First trifoliate leaf 
unfolding 
Prior to initiation 
Initiated-2 leaves to 
flowering 
Initiated-1 leaf to 
flowering 
Flowering 
Flowering 
Flowerina + few burrs 
Flowering + many burrs 
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5.2 
3.7 
4.7 
4.7 
6.2 
s.5 
6.7 
6.0 
6.2 
3.2 
7.5 
5.0 
7.5 
9.2 
8.7 
1.0 
0.2 
0.2 
0 
1.0 
1.0 
1.0 
1.0 
7.7 
8.5 
7.0 
8.2 
8.2 
0.0 
9.2 
8.7 
6.5 
6.2 
4.0 
5.0 
5.0 
7.0 
6.0 
7.7 
7.2 
6.7 
3.5 
7.5 
5.5 
8.7 
9.5 
8.5 
1.0 
0.2 
0.2 
0.2 
1.0 
1.0 
1.0 
1.0 
8.2 
8.5 
7.0 
8.2 
8.7 
8.7 
9.5 
9.5 
7.0 
6.7 
4.0 
5.0 
5.7 
7.5 
6.7 
7.7 
9.0 
7.7 
3.7 
7.7 
7.2 
9.7 
9.7 
9.3 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Table 11 continued ••• 
Cul ti var 
Sowing 
date 
Growth stage at 9 days 
after inoculation 
Significance of cultivars 
Significance of plant age 
Significance of cultivar x plant age 
L.S.D. p < o.os 
Mean disease score (0-10 scale)t 
Day 14tt Day 15 Day 17 
0.001 0.001 0.001 
o. 001 0.001 0.001 
0.01 0.001 0.001 
1.61 1.36 1.39 
t 0 = healthy; 1 = 
2 = 
1-10% of petioles lesioned, collapsing or collapsed; 
11-20% etc. 
tt No. days after inoculation. 
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INTER 86 MT 1 
Susceptibility of rapeseed lines to blackleg crown canker 
Aim: 
Locality: 
To assess the susceptibility of rapeseed lines in a Plant 
Production interstate variety trial to blackleg crown canker, 
caused by the fungus Leptosphaeria maculans. 
Mount Barker Research Station (Rapeseed V.T. Interstate) 
Treatments: Rapeseed cultivars and lines as listed in Table 12. 
Methods and Assessments: 
Trial was sown on June 19. On July 24 plant emergence counts were made on a 
pegged 2 m row length of each plot. On October 29 surviving plant numbers 
were assessed in these 2 m row lengths. On October 30 a total of 
approximately 40 plants per plot were sampled from two locations within each 
plot. Plant crowns were washed and rated for blackleg disease severity 
(healthy, moderate disease, or severe disease), and a blackleg disease index 
calculated. 
Results and Comments: 
Results are shown in Table 12. 
A range of susceptibilities to blackleg crown canker were shown in the lines 
assessed. Lines 79 NO 47-58, 79 NO 47-59, BLN 312 and 76 N 219-395 all had 
very low blackleg levels (79 NO 47-58 was completely disease free) that were 
significantly lower than in the blackleg resistant variety Wesbrook. The 
Eastern States method of using percent plant loss as a means of assessing 
blackleg susceptibility did not show any differences between the lines. 
Regression analysis showed that there was no significant correlation between 
disease index and percent plant loss i.e. percent plant loss is not a reliable 
indicator of susceptibility to blackleg crown canker. The regression of 
percent plant stand loss with blackleg disease score accounted for less than 
24% of the variation. 
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Table 12. Susceptibility of rapeseed lines to blackleg (~. maculans) crown 
canker (Interstate trial) 
Variety 
76 N 219-395 
79 NO 47-58 
79 NO 47-59 
BLN 270 
BLN 273 
BLN 312 
BLN 320 
Bunyip 
Marnoo 
RX 6 
RX 9 
Tatyoon 
Wesbrook 
Significance 
L.S.D. p < 0.05 
Percent plants 
healthy 
83. 9 
100. 0 
94.5 
81. 2 
81.5 
86.5 
83.1 
61. 3 
58.5 
56.7 
74.l 
49.9 
67. 0 
0.001 
17.6 
Blackleg crown canker 
disease index 
9.8 
0 
3.0 
11.4 
12. 0 
7.6 
11.6 
31. l 
30. l 
31.9 
18. 9 
37.5 
23. 2 
0.001 
13.4 
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Percent plant loss in 
stand counts 
11. 7 
10.8 
25. 8 
19.2 
23.5 
15. 5 
4.2 
23.l 
28. 2 
15.0 
16.8 
28. 4 
2 3. 8 
NS 
86 MT 37/2546 
Susceptibility of rapeseed lines to blackleg crown canker 
Aim: To assess the susceptibility of rapeseed lines in a Stage 3 Plant 
Production rapeseed variety trial to blackleg crown canker caused 
by the fungus Leptosphaeria muculans. 
Locality: Mount Barker Research Station (Rapeseed V.T. (Stage 3) HMF 86) 
Treatments: Rapeseed cultivars and lines as listed in Table 13. 
Methods and Assessments: 
Trial was sown on May 29. On October 29 a total of approximately 40 plants 
per plot were sampled from two locations within each plot. Plant crowns were 
washed and rated for blackleg disease severity (healthy, moderate disease, or 
severe disease)· and a blackleg disease index calculated. 
Results and Comments: 
Results are shown in Table 13. 
A range of susceptibilities to blackleg crown canker were shown in the lines 
assessed. Except for 78 N 395, Bunyip 37, and to a lesser extent, 78 N 396 
all varieties tested had excellent resistance to blackleg. Lines 82 N 399 and 
82 N 398 showed almost complete blackleg resistance under these conditions. 
Table 13. Susceptibility of rapeseed lines to blackleg (f. maculans) crown 
canker (S 3) 
Variety 
78 N 395 
78 N 396 
82 N 397 
82 N 398 
82 N 399 
82 N 400 
82 N 401 
82 N 403 
Bunyip 37 
Wesbrook 158 
Significance 
L.S.D. P < 0.05 
Percent plants 
healthy 
55. 8 
85.5 
98.0 
99.0 
100.0 
98.9 
97.6 
94.7 
75.9 
95.l 
o. 001 
8.1 
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Blackleg crown canker 
disease index 
32.1 
9.9 
1.0 
0.5 
0 
1.1 
1.8 
3.2 
16.4 
4.2 
0.001 
4.7 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
86 MT 29/2546 EX 
Susceptibility of rapeseed lines to blackleg crown canker 
Aim: To assess the susceptibility of rapeseed lines in a Plant 
Production Stage 4-1 rapeseed variety trial to blackleg crown 
canker caused by the fungus Leptosphaeria maculans. 
Locality: Mount Barker Research Station (Rapeseed V.T. (Stage 4-1) HMF 86) 
Treatments: Rapeseed cultivars and lines as listed in Table 14. 
Methods and Assessments: 
Trial was sown on May 29. On October 29 a total of approximately 40 plants 
per plot were sampled from two locations within each plot. Plant crowns were 
washed and rated for blackleg disease severity (healthy, moderate disease, or 
severe disease) and a blackleg disease index calculated. 
Results and Comments: 
Results are shown in Table 14. 
A range of susceptibi·lites to blackleg crown canker were shown in the lines 
assessed. All lines tested had singificantly less blackleg than the Wesbrook 
control. Lines 82 N 381, 76 N 380 and 82 N 385 were the best of those 
assessed. 
Table 14. Susceptibility of rapeseed lines to blackleg (f. maculans) crown 
canker (S 4-1) 
variety 
76 N 267 
76 N 378 
76 N 379 
76 N 380 
82 N 381 
82 N 382 
82 N 383 
82 N 384 
82 N 385 
RX 9-311 
Wesbrook 158 
Significance 
L.S.D. P < 0.05 
Percent plants 
healthy 
8 9.1 
87.8 
85. 2 
92.4 
92.6 
88.9 
82.5 
90.6 
91.0 
81.3 
7 3. 6 
0.001 
7.1 
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Blackleg crown canker 
disease index 
6.1 
7.3 
8.6 
4.4 
4.3 
5.8 
10.7 
7.1 
4.5 
11.5 
17.2 
0.001 
5.1 
86 MT 30/2546 EX 
Susceptibility of rapeseed lines to blackleg crown canker 
Aim: To assess the susceptibility of rapeseed lines in a Plant 
Production Stage 4-2 rapeseed variety trial to blackleg crown 
canker caused by the fungus Leptosphaeria maculans. 
Locality: Mount Barker Research Station (Rapeseed V.T. (Stage 4-2) HMF 86) 
Treatments: Rapeseed cultivars and lines as listed in Table 15. 
Methods and Assessments: 
Trial was sown on May 29. On October 29 a total of approximately 40 plants 
per plot were sampled from two locations wihtin each plot. Plant crowns were 
washed and rated for blackleg disease severity (healthy, moderate disease, or 
severe disease) and a blackleg disease index calculated. 
Results and Comments: 
Results are shown in Table 15. 
A range of susceptibilities to blackleg crown canker were shown in the lines 
assessed. All lines tested had significantly less blackleg than the Wesbell 
control and all except 76 N 386 and 82 N 394 also had significantly less 
blackleg than the Wesbrook control. Lines 79 N 322, 79 N 321 and 82 N 391 
were the best of those assesssed. 
Table 15. Susceptibility of rapeseed lines to blackleg (f. maculans) crown 
canker (S 4-2) 
Variety 
76 N 386 
79 N 318 
79 N 321 
79 N 322 
79 N 387 
79 N 388 
79 N 389 
79 N 390 
82 N 391 
82 N 392 
82 N 393 
82 N 394 
Wesbell 100 
Wesbrook 158 
Significance 
L.S.D. P < 0.05 
Percent plants 
healthy 
~ 
79.0 
85.8 
96.2 
96.4 
94.0 
94.5 
87.5 
84.2 
94.2 
91.2 
87.0 
76.2 
62.7 
71.2 
0.001 
11. 7 
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Blackleg crown canker 
disease index 
11.8 
7.4 
2.2 
1.8 
3.6 
3.6 
7.5 
10.4 
2.9 
5.3 
9.0 
15.7 
23.5 
18.2 
0.001 
7.8 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
